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http“Sandal strap” trauma and atherosclerosis are dual
pathologies leading to bilateral true aneurysms
of the dorsalis pedis arteries
Miranda Sonntag, MBBS (Hons),a,c Neil Hopper, FRCS,b and Antony R. Graham, FRCS, FRACS,a,d Sydney
and Darlinghurst, New South Wales, Australia
True aneurysm of the dorsalis pedis artery is rare. To our best knowledge, only 19 cases have been reported in the
literature with one case of bilateral involvement. We describe an unusual case of simultaneous, bilateral true aneurysms of
the dorsalis pedis arteries due to chronic mild trauma from dorsally positioned sandal straps with secondary athero-
sclerotic change. This is the ﬁrst such case reported. Symptomatic aneurysms are at risk for thrombosis or embolization,
and surgical management is recommended. In our case, both aneurysms were resected and repaired with interposition
graft of saphenous vein. The patient was symptom free at 6-month follow-up. (J Vasc Surg 2013;57:1391-4.)CASE REPORT
A 54-year-old woman was referred to our service with
complaints of increasing pain and swelling over the dorsum of
both feet. These tender, pulsatile masses had been present for
several years and were gradually increasing in size. She denied
any preceding history of acute trauma but noted she often wore
sandals with tight straps across the dorsum of the foot. She was
concerned these straps had caused the masses to develop. Clinical
examination revealed the presence of bilateral, pulsatile masses.
A congenitally high arch of the foot and prominent bony ridge
in the region underlying the masses also were noted. These ﬁnd-
ings were reinforced by plain radiograph studies, which demon-
strated prominent cuneiform bones (Fig 1). Duplex ultrasound
scanning conﬁrmed an 18-  11-  6.5-mm right dorsalis pedis
artery (DPA) aneurysm and an 8-  8-  6-mm left DPA aneu-
rysm (Fig 2). Both distal popliteals were patent with no evidence
of stenosis or aneurysm. Tibioperoneal trunks were patent, and
anterior tibial, posterior tibial, and peroneal arteries were patent
and continuous. Magnetic resonance arteriography was under-
taken to assess circulation of the lower limb, and “lower extremity
Allen” testing displayed a patent pedal arch with dual circulation to
both feet.1 Duplex ultrasound scanning of the aortoiliac and popli-
teal arteries did not display any further aneurysm, and renal scan
was normal. The patient had no signiﬁcant medical or surgical
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The patient initially underwent surgery for the right DPA.
With the patient under general anesthesia, a vertical incision was
made over the dorsum of the foot. The DPA aneurysm was
dissected free and the DPA controlled proximally and distally.
After administration of heparin, the aneurysm was opened. No
thrombus was present. The posterior wall was very thick and not
amenable to repair with patch angioplasty, and there was insufﬁ-
cient length to enable end-to-end anastomosis. The aneurysm
was excised and sent for histopathologic study. During the proce-
dure, a prominent bony ridge was observed at the junction of the
proximal end of the metatarsal and tarsal bones immediately
behind the aneurysm, which may have been a site of injury to
the DPA. A vertical incision was made anterior to the medial mal-
leolus, and a 3-cm segment of saphenous vein was harvested. The
aneurysm was replaced with interposition graft of saphenous vein
sutured proximally and distally with continuous 7/0 Prolene
sutures. Hemostasis was secured, and excellent pulse was present
in the graft on release of the clamp. Satisfactory perfusion of
the foot was present. Wounds were closed with subcutaneous
3/0 Vicryl and interrupted 4/0 nylon sutures to the skin. The
procedure was tolerated without difﬁculty. Careful histologic anal-
ysis of the aneurysm displayed an approximately 2-cm diameter
true aneurysm with atherosclerotic change. All three layers of the
arterial wall were evident. The DPA was thickened in the area of
the aneurysm, consistent with intimal hyperplasia. There was no
evidence of vasculitis, malignancy, or infection. The patient was
commenced on aspirin therapy postoperatively for anticoagulation.
Two months later, the patient underwent resection of the left
DPA aneurysm with satisfactory result. On 6-month follow-up, she
was without complication, and postoperative duplex ultrasound
scanning displayed patent grafts bilaterally. However, the patient
no longer wears sandals with a dorsal shoe strap.
DISCUSSION
True aneurysm of the DPA is rare. To our best
knowledge, only 19 cases of DPA true aneurysm have1391
Fig 1. Plain radiographs displaying soft tissue mass on the dorsal aspect of the foot and prominent cuneiform bones in
the region underlying the aneurysms. A, Right foot (R), lateral view. B, Left foot (L), lateral view. C, Close-up of right
foot with soft tissue mass and prominent cuneiform bones (circle).
Fig 2. Duplex ultrasound scanning. A, Right dorsalis pedis artery aneurysm. B, Color ﬂow Doppler of right dorsalis
pedis artery (DPA) aneurysm. C, Left DPA aneurysm.D, Color ﬂow Doppler of left DPA aneurysm. No thrombus was
noted in either lesion at resection.
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1392 Sonntag et al May 2013been reported in the literature (Table),2-18 including one
recent case of nonsimultaneous, bilateral involvement in
a 61-year-old woman who presented with a large, right
DPA true aneurysm, 10 years after resection of a large,left DPA true aneurysm.19 We believe our report is the ﬁrst
to describe a case of simultaneous, bilateral true aneurysms
of the DPAs in a single patient. Although the actual inci-
dence of DPA true aneurysm is likely greater than
Table. Summary of 19 reported cases of dorsalis pedis artery true aneurysm
Author, year Age, sex History and risk factors Management and histology
Bittner et al, 2012 61 years, F Bilateral (10 years apart) Ligation and resection
Risk factors: hypertension Histology: true aneurysm
Berard et al, 2010
Case 1 49 years, M Painful mass for 6 months Resection with saphenous graft
No vascular risk factors Histology: atherosclerosis
Case 2 56 years, M Painful mass for 1 year Resection with saphenous graft
Risk factors: diabetes, dialysis Histology: atherosclerosis
Robaldo et al, 2010 53 years, M “Microtrauma,” sporting injury Resection with anastomosis
Risk factors: hypertension Histology: atherosclerosis
Pasztori et al, 2009 40 years, M Digital ischemia (“blue toes”) Ligation and resection
Prior history of toe fracture Histology: intimal thickening
Legel et al, 2008 52 years, M Chronic, pain from shoes Resection with anastomosis
Risk factors: hypertension Histology: atherosclerosis
Maydew, 2007 73 years, F Minor blunt trauma Resection, patch angioplasty
Risk factors: atherosclerosis Histology: unspeciﬁed
Bellosta et al, 2005 62 years, F Present 3 years Ligation and resection
Minor trauma Histology: degenerative
Kato et al, 2004 61 years, F 10-year history Ligation and resection
Risk factors: hypertension Histology: atherosclerosis
Bausells et al, 2003 4 years, M No known risk factors Resection with anastomosis
Burton et al, 2002 56 years, M Tender mass Resection with anastomosis
No known risk factors Histology: mural ﬁbrosis
Taylor et al, 2002 60 years, M Present for 1 year Resection, patch angioplasty
Distant history of trauma Histology: unspeciﬁed
Tempest et al, 2001 53 years, M Distal ischemia Ligation and resection
Risk factors: hypertension Histology: unspeciﬁed
McKee and Fisher, 2000 71 years, F No trauma Ligation and resection
Risk factors: diabetes Histology: nonatherosclerotic
Herrmann, 1996 46 years, M Unknown risk factors Resection with anastomosis
Morettini et al, 1995 38 years, M Pain wearing shoes Resection with anastomosis
Risk factors: hypertension Histology: true aneurysm
Wu, 1991 52 years, M Present 1 year Ligation and resection
No risk factors Histology: unspeciﬁed
De Frutos et al, 1988 63 years, F Risk factors: hypertension Resection, patch angioplasty
Histology: atherosclerosis
Fitzpatrick, 1980 62 years, F Enlarging mass Ligation and resection
Risk factors: hypertension Histology: unspeciﬁed
F, Female; M, male.
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tant aspects of the etiology, pathogenesis, and clinical
management of this entity.
In contrast to true aneurysms, DPA pseudoaneurysms
occur more frequently, with a substantial number reported
in the literature.20 There is a divergence in the underlying
etiologies between true aneurysms and pseudoaneurysms.
The majority of pseudoaneurysms are related to trauma.
In contrast, true aneurysms are often associated with
atherosclerotic change,6,9,15 but they also may be non-
atherosclerotic,3 associated with inﬂammation or infection,
or idiopathic.2,7,18 A true aneurysm occurs when a weak-
ening of the vessel wall leads to an outpouching in which
all three layers of the vessel wall usually are present, and
underlying mechanisms include intrinsic structural weakness
of the vessel wall and external stressors on the wall. These
states usually are associated with other pathologic processes,
such as atherosclerosis, inﬂammation, or infection.
A recurring theme within the literature of DPA aneu-
rysms is discomfort associated with wearing footwear.4,10,13
This symptom is often an inciting factor for seekingmedical advice. Our patient also noted discomfort from
her footwear. Further questioning revealed she had worn
tight shoe straps for most of her life despite increasing
discomfort. Signiﬁcantly, both aneurysms were ultimately
found to be atherosclerotic in nature despite the patient
having no known risk factors for cardiovascular disease,
hypertension, or atherosclerosis. The question was raised
whether the congenitally high dorsal arch and prominent
bony ridge placed the patient’s DPAs in a vulnerable posi-
tion for repetitive trauma leading to aneurysmal degenera-
tion with secondary atherosclerotic change.
Because the risks of DPA true aneurysm include
thrombosis, distal embolization with digital or limb
ischemia,14,17 and nerve compression,14 the recommended
management usually is surgical, although some authors
have suggested observation may be appropriate for small,
asymptomatic aneurysms.14 Preoperative arteriographic
evaluation of the patency of the pedal arch is recommended
before surgical intervention to ensure there is a patent
lateral arch from the posterior tibial artery. Because a small
proportion of the population (2%-3%) has a congenitally
JOURNAL OF VASCULAR SURGERY
1394 Sonntag et al May 2013absent DPA, the artery is believed to be nonessential in
some patients. However, preservation of the DPA is
believed more appropriate in patients with risk factors
such as peripheral vascular disease or in children in those
whom reduced perfusion to the distal extremity may
compromise growth.2
Surgical options include ligation, with or without
resection, or reconstruction of the artery with primary anas-
tomosis, vein patch angioplasty, or vein graft interposition.
In our patient’s case, after resection of the aneurysm, it was
noted that the remaining artery did not provide sufﬁcient
length for end-to-end anastomosis; thus, interposition graft
of saphenous vein was used. An arterial autograft is also
a viable option, and arterial reconstruction of the ulnar
artery with autologous inferior epigastric artery has been
reported in the literature.21
CONCLUSIONS
Our case provides an interesting example of simulta-
neous, bilateral DPA true aneurysms in a patient with no
strong underlying atherosclerotic risk factors. It illustrates
the notion introduced by several other authors that repet-
itive low-grade trauma may lead to aneurysmal degenera-
tion with secondary atherosclerotic change.3,15REFERENCES
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